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VACUUM CIRCUIT BREAKER 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates to a vacuum circuit breaker which is one of 
industrial electric devices used between transmission and distribution of electricity 
on an industrial electric cable, and particularly, to a vacuum circuit breaker which 
is able to be installed in a narrow electrical power distributing cabinet by disposing 
$j 10 a switching mechanism unit and an actuator unit in lengthwise direction, and at the 
pk same time, a power of the actuator unit can be transmitted to a plurality of 
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y switching mechanism units evenly. 
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P 2. Description of the Background Art 

CI 15 Generally, a breaker is a electric protective device which protects electric 

load devices and an electric power cable from a large accident current caused by 
an electrical shortage and a ground fault which may be generated on an electric 
circuit, and it performs a breaking operation automatically when such an accident 
current is generated, whereby the circuit is broken. 
20 The vacuum circuit breaker is one of the breaker by which the circuit can 

be broken rapidly by extinguishing an arc in a vacuum chamber when the circuit is 
opened/closed and when the circuit is broken by a generation of the accident 
current. 

Herein, a vacuum circuit breaker according to the prior art will be 
25 described as follows with reference to Figures 1 , 2, and 3. 
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Figure 1 is a front view showing the vacuum circuit breaker according to 
the prior art, Figure 2 is a side view showing the vacuum circuit breaker according 
to the prior art, and Figure 3 is a side cross sectional view showing an inner 
structure of the vacuum circuit breaker according to the prior art. 

As shown in Figures 1 and 2, the vacuum circuit breaker according to the 
prior art comprises: three switching mechanism units 20 having stationary contacts 
and movable contacts respectively and corresponding to three-phases alternating 
current so as to make a main current to flow when normal state and to break the 
circuit when a large accident current is generated; an actuator unit 10 for providing 
the movable contact with dynamic power so that the circuit between the two 
contacts of the switching mechanism units 20 is opened/closed; and a supporting 
and transfer unit 30 for supporting the switching mechanism units 20 and the 
actuator unit 10, and including transfer mechanisms for transferring the dynamic 
power from the actuator unit 10 to the switching mechanism units 20 to connect or 
break the circuit. 

In the vacuum circuit breaker described above, the actuator unit 10 is 
located on front position in Figure, and the three switching mechanism units 10 are 
disposed on rear position of the actuator unit 10 in widthwise direction for the 
actuator unit 10. And a supporting and transfer unit 30 is connected to lower parts 
of the actuator unit 10 and the switching mechanism unit 20. 

The inner structure of the vacuum circuit breaker according to the prior art 
will be described with reference to Figure 3. The inside of the vacuum circuit 
breaker comprises: a rotary shaft 31 which is rotated in order to transfer the 
dynamic power generated in the actuator unit 10 to the respective switching 
mechanism units 20; a lever 32 connected to the rotary shaft 31 so as to be 



rotated with the rotary shaft 31; a roller 33 coupled to an end of the lever 32 so as 
to be rotatable; a guide 37 coupled to the lever 32 and including an aperture 37a 
which provides a space in which the roller 33 is able to move in length direction; 
spring seats 36 and 36' installed on a outer circumference of the guide 37; a 
5 compressive spring 35 for providing the roller 33 with an elastic force by being 
supported by the spring seats 36 and 36'; a transfer lever 38 having one end 
connected lower end part of the guide 37 and the other end connected to the 
switching mechanism unit 20 for transmitting the dynamic power from the actuator 

■ulj unit 10 to the switching mechanism unit 20 while rotating to clockwise direction or 

yji 10 to counter-clockwise direction. 

I* In more detail, an insulating rod 21 is coupled to the other end of the 
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yj transfer lever 38 in vertical direction, and a movable contact 23 which is able to 

\>h move to a position which contacts to the stationary contact 25 or to a position 
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Cf which is separated from the stationary contact 25 while vertically moving is 

y 

jQ 15 disposed on upper end part of the insulating rod 21 . 

isj? 

Herein, three levers 32, three rollers 33, three guides 37, three 
compressive springs 35, and three transfer levers 38 are disposed in the actuator 
unit 10 and in the supporting and transfer unit 30 so as to transmit the dynamic 
power to the three respective switching mechanism units 20, and the insulating 
20 rod 21, the stationary contact 25, and the movable contact 23 are disposed in the 
three switching mechanism units 20. 

The operation of the vacuum circuit breaker of the prior art will be 
described as follows. 

When the actuator unit 10 rotates the rotary shaft 31 and the lever 32 to 
25 the clockwise direction so that a circuit between the two contacts 23 and 25 of the 
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switching mechanism unit 20 is closed, the roller 33 compresses the compressive 
spring 35 and rotates the transfer lever 38 to the counter clockwise direction. 

At that time, the insulating rod 21 goes up by the rotation of the transfer 
lever 38 to the counter clockwise direction, and then the movable contact 23 
contacts to the stationary contact 25, so the electrical circuit between the three 
phases alternative electric source and the electrical load devices is closed. 

Also, if the rotary shaft 31 is further rotated to the clockwise direction 
after the movable contact 23 contacts to the stationary contact 25, then the spring 
seat 36' abutted to the roller 33 is moved to lower position along with the outer 
circumference of the guide 35 and compresses the compressive spring 35, the 
elastically energized spring 35 pushes up the insulating rode 21 of the switching 
mechanism unit 20 via transfer lever 38, and then the contact between the two 
contacts 23 and 25 is maintained, whereby the turn-on operation of the vacuum 
circuit breaker is completed. 

On the other hand, if the rotary shaft 31 and the lever 32 are rotated to 
counter clockwise direction, the roller 33 releases the compressed spring 35 and 
the transfer lever 38 is rotated to clockwise direction. 

At that time, the insulating rod 21 is lowered by the rotation of the transfer 
lever 38, and the movable contact 23 is separated from the stationary contact 25 
then the circuit between the three phases alternative electric source and the 
electrical load devices is opened. Therefore, the circuit breaking operation of the 
vacuum circuit breaker is completed. 

However, according to the conventional vacuum circuit breaker described 
above, the actuator unit 20 is located on front position and the three switching 
mechanism units 20 are located in widthwise direction. Therefore, if the vacuum 



circuit breaker is installed on rear inside portion of a electrical power distributing 
cabinet (not shown) which has complex and limited installation space, it is difficult 
to ensure the installation space inside the power distributing cabinet, and to 
maintain and repair the vacuum circuit breaker because the space in the power 
distributing cabinet is limited. 

Also, according to the vacuum circuit breaker of the prior art, the power 
transmitting mechanisms such as the transfer lever 38 for transmitting the dynamic 
power from the actuator unit 10 to the switching mechanism units 20 are 
respectively disposed on the three switching mechanism units 20, and therefore 
the entire number of components is increased and the structure of the apparatus 
becomes complex. In addition, if the transmitting speed of the power transmitted 
through the respective transfer levers 38 are different from each other, the 
opening/closing operations performed by the respective switching mechanism 
units 20 are not made at the same time, whereby the reliability of the vacuum 
circuit breaker is reduced. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide a vacuum circuit 
breaker in which an actuator unit and a plurality of switching mechanism units are 
successively disposed in lengthwise direction, whereby the vacuum circuit breaker 
is able to be installed inside a power distributing cabinet easily and a maintenance 
can be performed effectively. 

Also, another object of the present invention is to provide a vacuum circuit 
breaker in which a dynamic power from the actuator unit is able to be distributed 



evenly to the plurality of switching mechanism units using a common link device, 
and therefore opening/closing operations of the respective switching mechanism 
units are performed at the same time and the operation reliability of the vacuum 
circuit breaker is increased. 
5 To achieve these and other advantages and in accordance with the 

purpose of the present invention, as embodied and broadly described herein, 
there is provided a vacuum circuit breaker comprising: a plurality of switching 
mechanism units having a movable contact and a stationary contact for 
J| connecting/breaking an electrical circuit between an electric source and an electric 

H 10 load and disposed in lengthwise direction; an actuator unit including at least one 
f* rotary shaft for providing the movable contact with a dynamic power in order to 

UJ move the movable contact to a position which contacts to the stationary contact or 

N» to a position which is separated from the stationary contact; a supporting frame for 

Q fixing and supporting the switching mechanism units and the actuator unit; a 

p 15 transfer link means including a transfer link unit, which is coupled to the rotary 
shaft for transferring the rotating movement of the rotary shaft to horizontally 
straight movement, for transferring rotating movements of the rotary shaft to a 
plurality of vertical movements; and a plurality of rotating links having one end part 
coupled to the transfer link means and the other end part coupled to the switching 
20 mechanism units for transferring the horizontal rotating movement of the transfer 
link means to vertical movement for position switching of the movable contact. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
25 accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a front view showing a vacuum circuit breaker according to a 
prior art; 

Figure 2 is a side view showing the vacuum circuit breaker according to a 
prior art; 

Figure 3 is a side cross-section detailed view showing the vacuum circuit 
breaker according to a prior art; 

Figure 4 is a perspective view showing a vacuum circuit breaker according 
to an embodiment of the present invention; 

Figure 5 is a perspective view showing a supporting frame in the vacuum 
circuit breaker according to the present invention; 

Figure 6 is a perspective view showing a transfer link unit in the vacuum 
circuit breaker according to the present invention; 

Figure 7 is an exploded perspective view showing the transfer link unit in 
the vacuum circuit breaker according to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

There may be a plurality of embodiments for the vacuum circuit breaker 
according to the present invention, hereinafter, the most preferred embodiment will 
5 be described. 

Figure 4 is a perspective view showing the vacuum circuit breaker 
according to the present invention. 
Q As shown therein, the vacuum circuit breaker according to the present 

ill invention comprises: three switching mechanism units 60A, 60B, and 60C 
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M 10 respectively including movable contacts 63 and stationary contacts 65 for 

pirn 

W connecting or breaking an electric circuit between an electric source and an 

W 

f electric load, and disposed in lengthwise direction; an actuator unit 50 having at 

ftf least one rotary shaft for providing dynamic power so as to move the movable 
|:| contact 63 to a position which is contacted to the stationary contact 65 or to a 

f * 15 position which is separated from the stationary contact 65; a supporting frame 66 
for fixing and supporting the switching mechanism units 60A, 60B, and 60C and 
the actuator unit 50; and a transfer link unit 70 for transferring rotating movements 
of the rotary shaft 53 to a plurality of vertical movements. In addition, the transfer 
link unit 70 comprises: a swing link 55 and a straight link 71 coupled to the rotary 
20 shaft for transferring the rotating movements of the rotary shaft to horizontal 
straight movements; and a plurality of rotational link 80 having one end part 
coupled to the straight link 71 and the other end part coupled to the switching 
mechanism units 60A, 60B, and 60C for transferring the horizontal straight 
movement of the straight link 71 to vertical movements for position switching of the 
25 movable contact 63. Herein, there are provided three switching mechanism units 
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60A, 60B, and 60C, which are included in the switching mechanism 60, so as to 
correspond three phases alternating current of R phase, S phase, and T phase, 
and these are respectively disposed and fixed on the supporting frame 66 located 
on rear portion of the actuator unit 50 in lengthwise direction. 

The respective switching mechanism units 60A, 60B, and 60C comprise: a 
switching mechanism housing 61 stood on the supporting frame 66 in vertical 
direction; a stationary contact 65 located on inner upper part of the switching 
mechanism housing 61 ; an insulating rod 62 connected to the transfer link unit 70 
and vertically movable inside the housing 61; and a movable contact 65 which is 
able to move to positions where contacted to the stationary contact 65 or 
separated from the stationary contact 65 by vertically moving as installed on upper 
end part of the insulating rod 62. 

A structure of the supporting frame 62 will be described in more detail with 
reference to Figures 4 and 5 as follows. 

The supporting frame 66 comprises an actuator supporting bracket 67 for 
fixing and supporting the actuator unit 50, and a switching mechanism supporting 
box 68 for fixing and supporting the switching mechanism units 60A~60C. 

The switching mechanism supporting box 68 is generally a rectangular 
member with its one surface facing to the actuator unit 50 is opened, and is 
installed in lengthwise direction when viewed from the actuator unit 50. Three 
connecting holes 68a corresponding to the three switching mechanism units 60A, 
60B, and 60C are disposed on upper surface of the supporting box 68, and 
therefore lower end parts of the switching mechanism units 60A, 60B, and 60C 
and a lower end part of the insulating rod 62 can be passed through the holes 68a. 
The lower end part of the insulating rod 62 which passed through the holes 68a is 



connected to the rotational link 80. Four small holes around the respective 
connecting holes 68a which are not defined by reference numerals are screw 
inserting holes for fixing the switching mechanism units 60A, 60B, and 60C on the 
supporting box 68. A viewing window 68b is a means for displaying ON/OFF state 
of the vacuum circuit breaker according to the position of the rotational link 80 to a 
user, there may be at least one or three viewing windows corresponding to the 
switching mechanism units 60A, 60B, and 60C. That is, when an end of the 
horizontal part on the rotational link 80 of "L" shape is facing to upper direction, the 
viewing window 68b represents as ON state, and when the end of the horizontal 
part is facing to lower direction or to horizontal direction, the viewing window 68b 
represents as OFF state. Also, the viewing window may be fabricated such that 
ON is marked on left upper end of the viewing window 68b and the OFF is marked 
on the left lower end of the viewing window, and then the end part of the horizontal 
part of the rotational link 80 points the ON or the OFF marking. 

The actuator supporting bracket 67 usually has "U" shape because side 
plates 67c are bent on both sides of a main plate 67b. The main plate 67b 
includes a pair of link through holes 67a so that one end part of the straight link 71 
can be penetrated through, and a pair of swing lever supporting brackets 67b for 
supporting a second swing lever 58 of the swing link member 55 to swing. 

A structure of the transfer link unit will be described with reference to 
Figures 4, 6, and 7 as follows. 

The transfer link unit 70 comprises a transfer link means for transferring 
rotating power of the rotary shaft 53 included in the actuator unit 50 to the 
horizontal straight movement power, and three rotational links 80 having one end 
coupled to the transfer link means and the other end coupled to the switching 



mechanism unit for transferring the horizontal straight movement of the transfer 
link means to the vertical movement for position switching of the movable contact. 
The transfer link means comprises a swing link 55 and a straight link 71. Herein, 
the swing link 55 comprises: a link connector 53a fixed on the rotary shaft 53 and 
5 swung corresponding rotation of the rotary shaft 53; a first swing lever 56 
connected to the link connector 53a so as to swing corresponded to the swing of 
the link connector 53a; and a second swing lever 58 having one end part 
connected to the first swing lever 56 and the other end part connected to the 
* straight link 71 supported by the swing lever supporting bracket 67b so as to swing. 
M io In addition, the straight link 71 includes straight levers 72 which are two 

long bars extended in parallel with each other with a predetermined gap there 
between in order to transfer the swing movement of the second swing lever 58 to 
pj the horizontal straight movement, and three guide links 75 located between the 
y pair of the straight levers 72 for transmitting the horizontal straight movement of 
5 15 the straight levers 72 to the rotational link 80, and at the same time, pressing the 
rotary link 80 so as to maintain the contacts with the contacts 63 and 65. 

The straight levers 72 are maintained so as to be parallel with each other 
by connecting the pair of straight levers 72 using three connecting pins 73. 

The guide link 75 comprises: a guide rod 76 having one end connected to 
20 the straight levers 72 and the other end connected to the rotary link 80, and 
including an elongate hole 76a so as to move in a limited length relatively with the 
rotary link 80 to horizontal direction; and an elastic means 77 having one end part 
supported by the guide rod 76 and the other end part supported by the rotary link 
80 via a seat ring 78 for providing an elastic force to a direction maintaining the 
25 contacts of the movable contact and stationary contact 63 and 65. A pin hole 76b 
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for penetrating a pin 74 there through is provided on head portion of the guide rod 
76, and the elongate hole 76a is disposed on body portion which extended from 
the head portion with a step therebetween. The pin 74 is a connecting member for 
connecting the guide rod 76 to the straight lever 72 so as to be rotatable, and at 
the same time, it becomes a rotating axis when the guide rod 76 is rotated. 
Therefore, one end part of the spring 77 is supported by a spring seat portion 76c 
made by the step between the head portion and the body portion on the guide rod 
76, and the other end part of the spring 77 is supported by the rotary link 80 via a 
seat ring 78. 

In addition, the rotary link 80 is a member of "L" shape, a horizontal end 
part of the link 80 is connected to the insulating rod 62 of the switching mechanism 
units 60A, 60B, and 60C as shown in Figure 4, and a vertical end part of the link 
80 is connected to the elongate hole 76a of the guide rod 76 using a connecting 
pin 84 so as to perform rotational movement and horizontally straight movement in 
a predetermined limit. 

The rotational link 80 above is made by coupling two side plates 81 of "L" 
shapes in parallel with a predetermined gap between them. A rotational joint 83 is 
installed between the side plates 81 so as to relatively rotate in state that the lower 
end part 62a of the insulating rod 62 which is a connecting member between the 
switching mechanism units 60A, 60B, and 60C, is inserted as shown in Figure 4. 

In addition, a pair of pin holes 81a are disposed on lower end of the 
vertical part of the pair of side plates 81, and a pair of roller 85 are disposed on 
outer sides of the pin holes 81a. The rollers 85 are installed on both end parts of 
the connecting pin 84 which penetrates the elongate hole 76a of the guide rod 76 
and the pin hole 81a of the rotary link 80 so as to be rotatable, and it is prevented 
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from escaping on the connecting pin 84 by an escape preventing member such as 
a washer which is not shown. 

The roller 85 presses the spring 77 via the seat ring 78 in order to store 
the elastic energy which is for maintaining the contacts between the movable 
contact and the stationary contact 63 and 65 during ON operation of the vacuum 
circuit breaker. 

On the other hand, the seat ring 78 (so called, washer) supports the other 
end of the spring 77, and makes pressure from the rollers 85 to be distributed to 
the spring 77 evenly. That is, in a usual compressive spring, both ends of the 
spring are protruded in vertical direction from circumferential surface of the spring 
or a length between the both ends is shorter than a diameter of the spring, and 
therefore surfaces of the both ends are not even. Therefore, if the rollers 85 are 
directly contacted to the spring 77 without an interposition of the seat ring 78, one 
roller 85 is contacted to the spring 77 and the other roller 85 is not contacted to the 
spring, whereby the pressure of the rollers 85 may not be transmitted to the spring 
77 evenly. At that time, a length of the spring 77 compressed by the rollers 85 are 
limited so as to depend on a length of the elongate hole 76a of the guide rod 76. 

The operation of the vacuum circuit breaker according to the present 
invention will be described as follows. 

As shown in Figure 4, when the rotary shaft 53 is rotated to the clockwise 
direction according to the operation of the actuator unit 50, the first swing lever 56 
and the second swing lever 58 are swung to the clockwise direction through the 
link connector 53a. At that time, the straight link 71 is moved far from the actuator 
unit 50, that is, left side on Figure, and therefore the three rotational links 80 are 
rotated to the clockwise direction at the same time. 
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At that time, the respective insulating rod 62 is vertically raised in the 
switching mechanism units 60 according to the rotations of the rotational links 80 
to the clockwise direction, and therefore the movable contact 63 is also raised. 
And then the movable contact 63 is contacted to the stationary contact 65, and 
therefore the circuit between the electric source and the electric load is connected. 
That is, the vacuum circuit breaker becomes ON status. 

When the straight link 71 transmits the dynamic power from the actuator 
unit 50 to the horizontal straight direction, it provides respective rotational links 80, 
which are connected to a common straight link 71 with predetermined intervals, 
with identical power and speed. Therefore, the movable contacts 63 in the 
respective switching mechanism units 60A, 60B, and 60C are contacted to the 
stationary contacts 65 with even force. 

Also, when the rotary shaft 53 is rotated further to the clockwise direction 
by the dynamic power of the actuator unit 50 in the state that the movable contact 
63 and the stationary contact 65 are firstly contacted, the straight link 71 is further 
moved to the left side of the Figure. At that time, the three guide rods 76 are also 
moved to the left side of the Figure with the straight link 71, and accordingly, the 
roller 85 compresses the compressive spring 77 in the length limit of the elongate 
hole 76a on the guide rod 76 and stores the elastic energy of the compressive 
spring 77. Therefore, the rotational link 80 maintains the state that raise the 
insulating rod 62 upwardly by receiving the elastic energy of the compressive 
spring 77 in the state that the further rotation to the clockwise direction of the 
rotational link 80 is blocked. And then the movable contact 63 connected to the 
insulating rod 62 maintains the state of contacting to the stationary contact 65. 

Therefore, the state that the movable contact 63 is contacted to the 
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stationary contact 65 is maintained by the elastic force provided from the 
compressive spring 77 to the rotational link 80, the vacuum circuit breaker ON 
state of the actuator unit 50 is completed. 

On the other hand, the breaking operation of the vacuum circuit breaker 
according to the present invention will be described as follows with reference to 
Figure 4. When the rotary shaft 53 is rotated to the counter clockwise direction by 
the operation of the actuator unit 50, the first swing lever 56 and the second swing 
lever 58 are swung to the counter clockwise direction through the link connector 
53a. at that time, the straight link 71 is moved close to the actuator unit 50, that is, 
to right side of Figure. Therefore, the three rotational links 80 are rotated to the 
counter clockwise direction at the same time. 

At that time, the rotational links 80 are rotated to the counter clockwise 
direction, and accordingly, the respective insulating rods 62 are vertically lowered 
in the switching mechanism units 60 and the movable contacts 63 are also 
lowered. And then, the movable contacts 63 are separated from the stationary 
contacts 65, whereby the circuit between the electric source and the electric load 
is turned off. That is, the vacuum circuit breaker becomes OFF state. 

When the straight link 71 transmits the dynamic power from the actuator 
unit 50 to horizontally straight direction, it provides respective rotational links 80, 
which are connected to a common straight link 71 with predetermined intervals, 
with identical power and speed. Therefore, the movable contacts 63 in the 
respective switching mechanism units 60A, 60B, and 60C are separated from the 
stationary contacts 65 with even power. 

Also, the spring 77 is compressed by the roller 85 according to the 
rotations of the rotational links 80 which are rotated to the counter clockwise 



direction, however, the spring 77 is extended because the horizontally moving 
force to the right side on Figure of the guide rod 76 which supports one end of the 
spring 77 is larger than the pressure by the roller 85. The vacuum circuit breaker 
according to the present invention described above provides advantages such that 
the vacuum circuit breaker can be installed easily inside the power distributing 
cabinet and mending and repairing effectiveness can be increased because one 
actuator unit and a plurality of switching mechanism units are disposed 
successively in lengthwise direction. 

Also, one common straight link which is moved in horizontal straight 
direction so as to distribute and transmits the power from the actuator unit to the 
plurality of switching mechanism units evenly is disposed in the vacuum circuit 
breaker according to the present invention, and therefore opening/closing 
operations of the respective switching mechanism units are smoothly made and 
the reliability of the vacuum circuit breaker is increased. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 
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